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ACCOUNT og, and OBSERVATIONS ON, 
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Mr. BLANCHARD's 


* 
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FOURTH AERIAL VOYAGE. 


1 EMBARKED on Saturday laſt, the 16th inſt.* and aſcended from the 
Military Academy, at Chelſea, accompanied by Mr. Sheldon, pro- 
feſſor of anatomy, and a fellow of the Royal Society in London. This 
gentleman, deſirous of making various experiments, had furnifhed himſelf 
with a conſiderable number of inſtruments; and, although I had aſſured 
him the globe would not be able to riſe with their weight, and that it would 
not be poſſible to multiply our obſervations in a manner anſwerable to his 
expectation and wiſhes, yet the veſſel was charged with them by my 
intrepid companion, who tried to carry up as great a number of them 
as he could, 
Our aſcent, at firſt, was very inconſiderable; and, as I had foreſeen, 
we were carried on but a few yards,. waving over the ſurface of the ground. 


We found ourſelves, therefore, not only under the neceſſity of diminiſhing 
B our 
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»The ſketch of this narrative was drawn up the-22d of QQober, and ſent, in ma · 
wuſcript, to a friend. e þ e 


( 2.) 


our ballaſt, to enable us to retain our inſtruments z but, after having thus 


liglitened the machine; the number and weight of the latter ſtill obſtruct- 
ing our aſcent, we were alſo compelled to throw over the more ponderous 
among them before we could riſe, ant, at length,.to rid. ourſelves entirely 
of the reſt, by dropping them into a neighbouring garden. Having re- 
ceived, in our aſcent, a violent ſhock againſt a wall, ſituated too near the 
apparatus for filling the globe, the rbound gave us a direction towards the 
ground in the next garden, in which we defcended and left our French- 
horns, drums, & c. which had eſcaped the firſt diſcharge, 

Finding that we were kept down by the weight of the proviſions, 
which yet remained in the boat, I aſſured Mr. Sheldon, that, if he was 
abſolutely reſolved to-accompany me, a new ſacrifice muſt be made. 
With this he inſtantly complied, and thereby afforded me great ſatisfac- 
tion, as it would have been very painful to me to have leſfened, in any de- 
gree, the pleaſure he promiſed himſelf in accompanying me. I retained 
only my barometer, my compaſs, a teleſcope, a flageolet, and a ſingle 
bottle of wine. Thus unincumbered, we roſe nearly perpendicularly, and 
with ſurprizing velocity, ſaluting, with our Engliſh and French eolours, 


the innumerable crouds of ſpectators who filled all the avenues contiguous 
to the ſpot whence we aſcended. 
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„ Iknow, within a pound weight, the extent of the power which my globe is capable 
of exerting ; but, as my fellow-traveller weighed 160lb. I was obliged, on that account, 
do carry an inconſiderable quantity of ballaſt, Beſides, as it was Mr, Sheldon's deſign to 
aſcend to a very great height, I had not filled my globe to its utmoſt capacity, leſt it 
Niok14 5e too dangerous in a more rarifed air. Hence proceeded the uncertainty 
reſpeQting its power of aſcenſion at the moment of our departure. No ABRONAUTE 


can exactly determine how much ballaſt he ſhall be able to carry with him when he firſt 


takes off his tubes from the apparatus, 


{38) 

We inſtantly aroſe to an elevation which'we were unable to aſcertain, as 
the mercury in the barometerqhad been divided by the introduction of ſome 
globules of air, occaſioned, as L apprehend, by the violence of the ſhock 
welſhad juſt before received. Arrived at this height, I was deſirous to try 
the power of my wings, in order to regain e place, f pur departure ; but 
perceived, that the handle of the left wing was wanting. It had been 
thrown out of the boat among the number of things which I had 
been obliged to leave behind to favour our aſcenſion. This accident de- 
prived. me, of the means of hovering, at leaſt for a fow minutes, over the 
lace whence I embarked, as I at firſt intended. But, gt all events, it 
«would not have beem in my power to have made my courſe over the city of 
London. I vas two miles diſtant from its neareſt extremity, and about 
four miles from its centre; and the wind blew directly from. it. Mr. 
Sheldon, however, turning the ry which as faſtened to my boat,“ 
whilſt I bore upon the heim in a contrary. direction, theſe oppoſite move- 
n aſſiſted by the effort I made with che wing which remained en- 

1 a variation of ſome paints in our-courſe, In this mo- 
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+ No other word, in Engliſh, can render the French word MoULINET, which is uſed 
in the original, - | ah 

* The editors of the Paris Journal, inſerting a letter of mine, dated from London, 
the 26th of Auguſt, 1784, omitted, I know not why, what ſhould follow that part of 
it wherein I ſpoke of Mr. Valet, and ſaid: * I think it incumbent upon me to inform 
«« theſe gentlemen, that I am not the plagiariſt of Mr. Valet, and that, many years ago, 
„ I uſed a yLY, among other expedients, in order to raiſe myſelf up by mechanical 
„% means. This I performed, in the year 1781, at Mr, Monville's, near St. Germain 
«« en Laye, The yLY was placed horizontally over my head, and, d I obſerved, ena- 
<' bled me only to leap from the ground. I do not pretend,” (continued 11 in the ſame 
letter, ) * by this aſſertion, to derogate from the merit of, Mr. Valet ; that gentleman 


1% is too much my friend to entertain ſuch an opinion of me; but I will difarm, if poll. 
** ble, the malignity of eritici 


Ge 
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ment, we were rapidly carried to the S. W. but the effect of our efforts 
was ſuch as to occaſion the globe to make two revolutions on its own axis; 
and now, bearing, as much as we were able, againſt the current of air, we 


re- approached, in ſome degree, the place whence we ſet off; but, from 


its extreme velocity, we found ĩt was impoſſible to reſiſt it for. any length 


of time.“ It appeared to us as if we had in our courſe deſcribed a ſemi- 
circle. We now regained our route. It was twenty minutes paſt twelve. 


Mr. Sheldon; eaſting his eyes over the earth, obſerved that the objects on 
its ſurface appeared very ſmall, and that he felt. a pain in his ears. I re- 
plied, that I ſaw every thing, like him, in miniature, and that my ears, too, 
were affected with an extraordinary ſenſation, but that it was a very trifling 
one: however, that; if he wiſhed to proceed in a leſs exalted region, he need 
only mention it, as I had now the machine perfectly under my command. 
« No,” replied: he, I have an entire confidence in your ſkill; direct 
« your courſo agreeably ta-your own. inclinations.” He added, with that 
enthuſiaſm with which that ſituation muſt inſpire even the moſt inſenſible 
the firſt time they experience it, © I am unable to confine myſelf to any 

« particular 
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* T had announced, in the ſame letter I have mentioned, written to the editors of the 
Journal de Paris, that, if I found a favourable current of air, I would paſs. over to 


France, I had propaſed likewiſe to exhibit over the city of London, and ſhew the effect 


of thoſe means I have adopted for the direction of my boat. The circumſtances I have 
related counteracted my projects, and1 have been obliged to defer that trial till the next- 


atrial voyage, which I propoſe to undertake in a ſhort time. In general, it ought to he 


obſerved, that, when the current is too briſk, or the power of aſcenſion too conſidera 
ble, my means, of direction are overpowered, But, when I am ſuſpended in an equili- 
brium, and the wind is not exceſſive, I can deriye a ſufficjent afſtance from the wings and 
the fly, which I have added to my boat in my fourth aerial enterprize, to make ſome exq- 
lutions, and ſhew evidently that manceuvering is not impoſlible, 


1 
« particular obſervation. All that I ſee delights and enchants me. la 
« this moment I poſſeſs no other power but that of admiration.” 

The balloon, of which I had left a twelfth part void, now appeared to 
be fully diſtended, and to form a noble ſphere. The ſilken tubes were 
ſoon filled, and the inflammable air diſengaged itſelf abundantly through 
them, ſo. that I was not obliged to have recourſe to my valve. I then in- 
formed Mr. Sheldon, that we were deſcending. It. was now thirty minutes 
after twelve.. He aſked for the bottle; and we drank to the health of the 
kings, of England and France, the prince of Wales, and all the royal 
family. After this, my companion, ſeeing that he could not be carried 
farther, obſerved, he ſhould deſcend without regret, ſince he had © ſa- 
e luted kings from the regions above.” As I could not rely on my. 
barometer, I took off one of the fleurs de lis from my flag, and, throw- 
ing it out, it appeared to aſcend rapidly ; this convinced me of the quick+ 
neſs of our deſcent, which, before I had made this experiment, was a 
matter of ſurmiſe only. All the ballaſt, which now remained, was a 
marine flag and our bottle half emptied of its liquor. To throw out theſe 
was our laſt reſource, except our. clothes, which indeed, had it been ne- 
ceſſary, we ſhould have ridded ourſelves of likewiſe, to diminiſh.as much as 
poſſible the velocity of our deſcent, and to avoid ſtriking againſt the trees 
or houſes, over which we were perpendicularly at that time. By a timely - 
diſcharge of our bottle, we checked the progreſs of our deſcent, and pro- - 
longed 


LC 


t This effect is certainly what the azroNAUTEs will find. the moſt extraordinary. 
However precipitate the deſcent of a balloon may be, it cannot be perceived but through 
the undulation of light bodies, which float about more heavy ones. The latter, falling - 
with more rapidity than the former, render the deſcend perceptible, whick otherwiſe.- 
would be as undiſcernable as the progreſs of the balloon in any other direction. 


(65) 

Jonged it ſome hundred yards: we then proceeded in à more eaſy manner 
towards the earth, and we alighted in a .meadow near the village of Sun- 
'buty, in the county of Middlefex, fituared 14 miles from London. It 
was here 1 left my fellow - traveller; it was filry minutes 0 twelve 
when we reached che earth. 

The inhabitants of Sunbury, and of ſeveral villages in its neighbour- 
hood, ran to us in crouds upon our arrival. The remaining wing was ſoon 
broken to pieces, through the aukward eagerneſs of theſe people to make 
themſelves uſeful to me; and it was with great difficulty that 'I prefervetl 
my fly and helm from the violent effect of their zeal. | 

During this voyage, the fly, acting on the air as a ſcrew, appeared to 
me as the moſt ſimple and efficacious mode which an azRONAUTE can a- 
dopt to advance in a calm. I had no other refource in this fourth enter- 
prize; not having, as I before rematked, the handle of one of my wings; 
and the other, as I have juſt obſerved, being broken. 

My hat having been thrown out, with the inſtruments, at Chelſea, Mr. 
Sheldon endeavoured to procure me another, as well as to furniſh-me with 
ſome proviſions to enable me to proſeeute my voyage. But, aſter ha- 
ving waited ſome time, ſeeing nothing arrive, I gave way to my impa- 
tience. I had cauſed freſh ballaſt to be placed in my boat, within 20 lb. 
of the weight of Mr. Sheldon. — Finding that the machine Was pre- 
pared, 1 determined, for the ſecond time, to ſet off wickout · either hat or 
proviſions. 

I had remained on the ground near thirty minutes, as well for the pur- 
poſe of taking in ballaſt as to faſten ſome cords which were looſe; but, 
eager to make as long a voyage as poſſible, and having no time to loſe, I 
only requeſted Mr. Sheldon to give directions, that the cords, which held 
down'the machine, ſhould. be.untied ; which being done, I aroſe, in the 

| ſpace 


C2 3 
ſpace of four minutes, to an elevation equal to that jn which all Paris be- 
held me in the Cnamye os Mars, During this aſcenſion, I was carried 
by a N. E. current; and, meeting with another, I was carried E. S. E. of 
Sunbury, Having then loſt ſight of the earth, and perceiving my globe 
to be greatly diſtended, I opened my valve, and re-deſcended in the cur- 
rent N. E. It was, at this inſtant, twenty-ſix minutes paſt one. Four 
minutes afterwards, I entered into a thick fog, in which I remained about 
five minutes, and through which I was carried by the ſame current. My 
globe had diminiſhed conſiderably during its progreſs through the fog. 

At thirty - eight minutes paſt one, the heat of the ſun became exceſſive, 
and my globe diſtended itſelf anew, Being deſirous of diſcovering if, after 
having parted with ſo much inflammable air, the globe ſtill retained a ſuf- 
ficient quantity to fill itſelf entirely, I ſhut the tubes, by holding them 
in my hands, I inſtantly roſe to ſo conſiderable an height, that the 
objects, which had juſt before been the ſubject of my admiration, I now 
loſt ſight of. The earth ſoon preſented no other form to my eye than that of 
an even ſurface : a minute afterwards it totally diſappeared. I then found: 
myſelf under a clear (ky, obſerving, from a vaſt elevation, the clouds mo- 
ving under my feet. I imagined I was, for, ſome time, ſtationary : at this 
elevation, I occupied myſelf in taking notes, which have furniſhed me- 
with the obſeryations I have been relating. 

At fiſty minutes paſt one o'clock, the pieces of ribbons, which I threw: 
out from time to time, (to ſupply the defect of my damaged barometer: in 
the obſervation of the riſing or falling direction of the globe,) appeared to 
aſcend, I inſtantly threw down a part of my ballaſt; which I took 
care to crumble in pieces, that no one fhould receive any hurt from. 
its fall. In a moment I was elevated above the ſcattered ribbons, and 
| was carried ſo high, that I began to experience great difficulty in brea- 

dhisg- 


CM 7 
thing. One of the bladders, which I had in the boat, filled with atmoſphe- 
rical air, burſt; at this inſtant, with a dumb report; it frighted one of the 
Pigeons which I had taken with me to diſpatch them as couriers. The bird 
eſcaped from under my ſeat, and at firſt took her ſtation on the ſide of the 
boat, and flew away when I endeavoured to catch her. But, unaccuſtomed 
to a region ſo elevated, and to ſo rarified an air, ſhe could not long ſupport 
herſelf on her wings. I followed her flight with my eye ; and could per- 
<cive ſhe laboured hard, and was unable to fly about the globe without 
flapping her wings with extreme precipitation; hardly was ſhe able to 
keep up to the level of my equator. As ſhe wheeled round the globe, 
ſhe ſuddenly diſappeared. Concluding ſhe was gone away, I looked down- 
-wards, in order to catch a ſight of her; when, like Noah's dove, having 
found c no reſting-place for her foot,” ſhe returned a few moments after- 
wards, and repoſed herſelf on the ſide of my veſſel, This act of fidelity 
-was not ſufficient entirely to regain my confidence. I made the bird my 
priſoner, and effectually ſecured her with a ribbon. * 

Elevated to ſuch an extraordinary height, my compaſs underwent no 
apparent variation. As I now perceived nothing but the heavens, and was 
equally ignorant where J was, and whither I was going, I made no uſe of 
my fly, but ſuffered myſelf to be carried away, at the mercy of the winds, 
without making the leaſt attempt to reſiſt, The obſervations, relative to the 
eſſential immobility of the needle, and the apparent immobility of an axzo- 
STAT who is borne along the current of air, convinced me, that, when he 


Ras 
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* Thecircle, to which are tied the net - work and the cords which ſupport the gallery of 
an ARROSTAT, is called the equator: but I hart enperienced its inutility, and reformed 
it in my fourth voyage. 
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has loſt ſight of the earth, and has no longer any viſible points of compa- 


riſon, the compaſs becomes totally uſeleſs; for the traveller may be carried, 
rapidly or ſlowly, by the wind, in all poſſible directions, without any varia- 
tion of the needle,” and without (perceiving any change in his ſituation, 


| fince he may advance, retreat, or move obliquely, without being ſenſi- 
ble of the tendency of the balloon during each of theſe motions. The com- 
paſs, therefore, can be no farther uſeful than where we are enabled to com- 
pare the direction of the needle with terreſtrial objects; and to form an idea 
of the way we are making by obſerving! the earth, which then appears as 
retiring on one ſide, and gives certain data reſpecting the courſe we purſue. 


At ſea, the direction of the courſe is determined by the angle made by 


the needle with the keel of the ſhip; but, in the exalted regions of the 
air, there are no poſſible determined points, unleſs one be within view of 
the earth. The compaſs will always want an myo of compariſon, when an 
AzRosTAT | is above the clouds, 

At fifty: eight minutes paſt one, the cold became ſo ſevere, that I could 
no longer bear it, and I found myſelf under the neceſſity of making a near- 
er approach to the earth, I therefore opened my valve, and I quickly 
deſcended into a region whence it became. viſible. From this great 
height, I perceived a maſs of ſtones, without being able to diſtin- 
guiſh any particular form; but, from-its magnitude, and the compactneſs 
ol its objects, Ijudged it to be a town.“ | 

I continued my. deſcent ; when, approaching within ſeven or eight * 

dred feet of the ground, 1 heard the frequent report of guns. 
Deſcending ſtill lower, my ears were ſtricken with the tumultuous aecles 
mations of the Me beneath, 'I could eaſily diſtinguiſh the 1 of 
3 1 An [2.1 | horſes 
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® Chertſey, in the county of Surrey, 


. 


( 10 ) 
horfes on full gallop. Arrived juſt over the town, I remained nearly ſta- 
tionary during the ſpace of three minutes. I ſaluted the inhabitants with 
my colours, and turned to the S.E. throwing out, at the ſame time, a 
part of my ballaſt, which gave a conſiderable elevation to my machine. | 
At five minutes paſt two, I found that I was a ſecond time ſta» 
tionary. Here I was ſuſpended in the moſt delightful ſituation ima- 
ginable, and availed myſelf of this calm to try ſome evolutions by means 
of my fly and helm. I was able, indeed, to turn my boat, and conſe- 
quently my balloon, at will, by the contraty impulſe of their preſſure, on 
the air operating in the manner I have already deſcribed. But theſe two 
powers did not produce a ſufficient effect; and I had reaſon to regret that I 
was debarred the uſe of my wings, whoſe agitation, either ſeparately or to- 
gether, impelling the batloon, would have enabled me to move about at 
pleaſure. I ſhall demonſtrate what I here advance on my next expedition. 
After this eſſay, I perceived a town, and opened my valve to come nearer 
to it, I'paſſed over it at 15 minutes paſt 2 o'clock. This place appeared 
to me of conſiderable length, but not of great breadth; a high road led 
through it. Being a ſtranger to the country, I cannot, with any degree 
of certainty, name the places over which I have made my courſe : yet, 
by the accounts I have had fince relative to the time of my having been 
ſeen, I believe this town was Woking. | 
I now began to ſuffer extreme thirſt, without having any thing left to 
relieve it. This elreumſtance ſhovld ſerve as u leſſon to future ARRo- 
NAUTES, and induce them to ballaſt their machine with a few bottles, but 
however not to conſider them as ballaſt till they are emptied, 
As the wind, on our deputture'from | Chelſea, had carried us towards 
Windſor, and as I then knew not the exact diſtance of that royal palace 
from the capital, I was induced to believe, that the place I now obſerved 
| was 


( 7} 
was that tawn, I therefore prepared myſelf to deſcend on 4 convenient 
ſpot, and pay my homage to the place honoured by his majeſty's reſi- 
dence. But, taking my teleſcope, and not defcrying any royal habita- 
tion, I concluded I was in a miſtake, and I contented myſelf with ſaluting 
the inhabitants of the place, who anſwered me with loud acclamations. I 
continued my route at the {ame elevation. 

About forty-five minutes after two, I came in ſight of another town.“ 
It had the appearance of being a conſiderable place, The idea of Wind- 
for being ſtill uppermoſt in my mind, I now imagined, for a ſecond time, 
that I was approaching it, and reſolved to make my deſcent there, provided 
1 was able to came over it, I was not, at chat time, in a very elevated ſta- 
tion. I could diſtinguiſn, with great eaſe, the eminences from the plains 
and vallies. I proceeded ſtill lower, in order to arrive within hearing of 
two men, whom I faw on the road. I addreſſed them through my ſpeak- 
ing-trympet, crying out, Is that Windſor 2” The ſimple fellows, ter- 
rified at hearing a voice in the air, and eſpecially a voice ſtronger than 
that to which they had been accuſtomed, after looking whence it came, 
no ſooner perceived me, than, inſtead of anſwering me, they inſtantly 
hurried from the ſpot, and took each a different road, with the greateſt 

precipitation, | | 
During this period, I had recourſe to all my man@uvres, to enable me, 
as nearly as poſſible, to ſteer towards the town; in turning my fly towards the 
Place whither I was deſirous to be carried, and, at the ſame time, bearing 
upon my helm in a contrary direction. This, I am convinced, is the only 
mode of creating a point of reſiſtance and thereby a central force in the air. 
C 2 The 
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The experiments I have made, on this head, not only give me great en- 
eouragement, but have furniſhed me with conſiderable inſights, from 
which I flatter myſelf that I ſhall be able ſtill farther to improve a diſcovery, 
to which, I hope, no one will diſpute my claims. I repeat, that I will de- 
monſtrate-what I advance on my next aerial tour, in which I hope to bring 
to perfection the two-fold operation of advancing and directing my 
courſe, My firſt experiments will be entirely calculated for thoſe eſfays. 
previous to the grand experiment of eroſſing the channel, which I flatter 
myſelf I ſhall be able to execute, and. propoſe-ſoon to attempt. 

The fatigue, of turning my fly and bearing upon my helm, having put 
me out of breath, and being no longer able to oppoſe tlie violence of the 
current, I no longer perſiſted, and reſted ſatisfied with ſaluting the inhabi- 
tants, who appeared in crouds in the market-place and ſtreets of this town. 
I ſubmitted myſelf to the guidance of the current, and I threw out a little 
ballaſt to elevate my globe. I then proceeded in a direct line towards 
a manſion, not far diſtant, of a very noble and magnificent appear- 
ance.“ Various rivulets. ſerpentined through the environs of this 
building; the , gardens were ornamented with a ſheet of water of great 
extent, The deſire of contemplating this charming praſpe&t induced me to 
lower myſelf, It was now nine minutes after three o'clock. I inſtantly 
deſcended, and found that I was nearly perpendicularly over the building, 
perſectly diſcerning every object at the elevation of three hundred feet. 1 
perceived many people in the park, which was directly under me; and 1 
particularly noticed. ſome ladies, who had faſtened their handkerchiefs to 

their 


_ 
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® According to all the accounts I have had, this was the Biſhop of Wincheſter's W 
culled Farnham Caſtle, 
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their canes, and waved them in the air. I ſaluted them with my flag; 
and, after throwing down a card, on which I had haſtily written a few 
words* to thank them, I continued my route. 

When I found myſelf at ſome diſtance from this noble ſeat, I threw out 


a great portion of my ballaſt, In the ſpace of two minutes, I was ſurrounded 


by a cloud, which ſoon deprived me of the proſpect that had juſt before 
been the ſubject of my admiration : I was ſeized with a damp cold as 
I was hurried through it ; and another cloud, in a region ſuperior to this, 
obſcured the light of the ſun. | 
Alone among theſe clouds, in the midſt of the moſt profound ſilence, 
this ſituation, which might be thought terrible, perfectly enchanted me. — 
It is in a moment of extaſy, like this, in which the mind becomes eleva- 
ted, that man may be allowed to exult in his diſcoveries. I had never be- 
fore been ſo proud of my exiſtence, nor ever ec erienced moments ſo deli- 
cious, as when I was meditating, from this immenſe height, the magnificence 
of the ſpectacle, which, in ſo varied a ſhape, I had enjoyed. | 
Whilſt my mind was thus occupied, in my progreſs through this awful 
ſolitude, the ſun, on a ſudden, appeared again in all its ſplendour. Al- 
though clevated above the cloud that had deprived me of its ſight, yet I 
derived no advantage from its returning rays. Its heat had no effect upon 


me, and the cold I felt in this lofty region became intolerable. Then, for 
the 


had previouſly furniſhed myſelf with printed cards, importing who I was, the place 
whence l ſet off, and the height of the barometer and thermometer, (for which blanks 
were leſt ;) and I occaſionally threw out thele cards; which I think is an expedient very 
proper to be obſerved in order to obtain information relative to the exact courle of an 
AEROSTAT. Being deprived of the uſe of my inſtruments, I could only write what L 
conjeQured of my ſituation, without being able to aſcertain it, 
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the ſecond time in the ſame voyage, I found my ſituation much more eleva- 
ted than that to which J aſcended on my firſt experiment at Paris, | 

In this temperature I continued till thirty one minutes after three 
o'clock, when, opening my valve, I came downwards, and found myſelf 
ſuſpended over another manſion, which appeared to me nearly as beautiful 
as that which I had lately left. I ſaluted the inhabitants, who anſwered me 
with ſhouts of joy. Many of them ſpoke to me, and I could eaſily diſtin- 
guiſh the ſound of the words from their ſhouts ; but, being a ſtranger to the 
language, I could not underſtand them. This manſion was contiguous to 
a village over which I was then paſſing. 

Apprehenſive, from the celerity of my deſcent, of ſtriking againſt the 
houſe-tops, I inſtantly regained my equilibrium, and continued my pro- 
greſs, veering off with an extraordinary ſwiftneſs, and till driving along 
the ſame current, At that elevation, I paſſed in à line between two 
towns,* nearly at an equal diſtance, juſt before I came over the village 
where I ſaw the manſion already ſpoken of. 

I diſcovered, at forty minutes paſt three, another town, into which ſeveral 
roads led. It appeared of conſiderable magnitude, and its ſituation ſeemed 
delightful, As it lay to the eaſtward of my courſe, I deſpaired of the gra- 
tification of approaching it. I was carried on by a rapid current; but, 
exerting all my force, as far as the damaged ſtate of my apparatus would 
permit, in order to alter the direction of my globe, I had the ſatisfaction, 
in lefs than fix minutes, of making a near approach to the town, I hung. 


out 
— — — — 
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* Theſe towns were probably Alton and Sherborne, their ſituation on the map an- 
Cwering the obſervatians.I have made ſince. —— The town, near which I perceived 
the ſeat above-mentioned, muſt have been Alresford ; and the ſeat was, according to 
the information I have obtained, Tichburn, + lt was the city of Wincheſter, 


1 
out my flag as I paſſed over its turrets, and the acclamation of the inhabi- 
tants ſoon convinced me I was perceived. I came down low enough to diſ- 
tinguiſh the difference of dreſs between the men and women, who were in 
crouds in all the ſtreets, They appeared to me like groupes of puppets, 
moving about in all directions. 

I continued my route towards the S. E. but apprebending, from the 
progreſs I had already made, that I was not at any great diſtance from the 
ſea, I diſcharged more ballaſt, to try if I could diſcover it, and I aroſe to 
a very great height, But a fog, in which I was enveloped in aſcending, 
and whoſe denſity ſeemed to incteaſe in proportion as I penetrated through 
it, rendered the proſpect obſcure on all ſides. In order, therefore, to a- 
void ſtraying beyond due bounds, and running the riſk of being carried a- 
way to the ocean, I moved downwards through the fog, and, in the ſpace 
of three minutes, I found myſelf in a much lower poſition than I had been 
in ſince my departure from Chelſea. 

Determined to finiſh my courſe, I continued my way at this inconſidera- 
ble height, endeavouring to chooſe a proper place for my deſcent, The 
trees and. houſes appearing to fly away from under my feet, I glided, if I 
may ſo expreſs myſelf, along the ſurface of the woods, being no more 
than 60 feet above the trees. I traverſed, in this region, fome branches 
of canals and rivers, with a ſwiſtneſs which continually varied the proſpects 
beneath, and produced an effect extremely magnificent. 

Paſſing over a foreſt, I perceived a woman leading a girl in her hand. 
Senſible that I could not be underſtood by ſpeaking to them, I was willing, 
at leaſt, to afford myſelf ſome amuſement and relaxation; and I began to play 
an air on my flageolet, which had efcaped the wreck. Hearing the found of 
the inſtrument, they at firſt looked round them on all ſides with am anxious 
curioſity ; but, lifting up their eyes, they no ſooner beheld me, than; i- 

mitating 


. 
mitating the two peaſants, of whom I had demanded if I was near Winds 
ſor, they ran away in a conſternation which I in vain endeavoured to res 
move by ſpeaking to them: but they were ſtill more alarmed, and they 
continued their flight with great precipitation, They took ſhelter. among 
the trees, where I obſerved them ſtraying for ſome time, till I loſt * 
of them. 

After having traverſed theſe 3 I was carried over an extenſive val- 
ley. My attention was engaged in exploring its beauties, when I percei- 
ved I had ſo far deſcended, that I was in danger of ſtriking againſt the 
hill which lay in my route. I inſtantly threw out ſome ballaſt, and re- 
gained a ſufficient elevation to avoid it. At this moment, my colours, 
which I had placed upon the fide of my veſſel, fell over. Vexed at this 
accident, 1 determined to recover my loſs, if poſſible; but, keeping my 
valve too long open, whilſt my attention was fixed on the flag, which J 
kept following with my eye as it fell, I ſuffered too great a quantity of in- 
flammable air to eſcape from my globe ; and I came downwards with ſuch | 
velocity, that one of the feet, which was faſtened to my gondola, was 
disjointed in ſtriking againſt the ground, I conſoled myſelf, howe- 
ver, in this diſaſter, by the pleaſure I received from recovering:my! flags 
which 1.had ſeized in the air as I was coming dawn. The ſhock I received 
occaſioned my machine to rebound ſeveral toiſes high: a pound or two of 
ballaſt, thrown out, impelled it upwards to the: height of 200 feet I 
then threw out more, and my equilibrium was reſtored, | 
Apprehending, as I have already obſerved, that I was very near the ſea, 
and having even imagined J had ſeyeral times caught a glimpſe of it, 
though not ſufficiently ſatisfied of the reality of ſuch appearances ; the fog, 
too, increaſing, and ſpreading itſelf on all ſides; I judged it prudent here 
v0 terminate my courſe, In proceeding farther, 1 ſhould have expoſed 

myſelf, 


(wm) 

myſelf, without any advantage, to dangers, the more imininent in propor- 
tion their as I was more ignorant of approach, and was going on entirely at 
# venture, | 

During this latter period of my progreſs, I kad been looking out, as 1 
have before remarked, for a ſpot proper for my deſcent ; and I, at length, 
made choice of one. A ſingle tree, in the midſt of an open field, afforded 
me an eaſy landing-place, The current was now very rapid; and, in a 
few minutes, might have driven me over the channel, which determined 
me to ſtop here. I laid hold of a projecting branch of the tree, as I paſſed 
near it; but my courſe was ſo violent, that I experienced nearly the ſame 
effect which my encounter with the wall at Chelſea had occaſioned. My 
boat lowered itſelf almoſt to the ground; and, when I roſe up again, it 
continued to bound up and down ſeveral times. However, the force of my 
globe ſoon brought me to a level with the top of the tree. 

I had juſt written a letter to a friend in London, which I faſtened to the 
ribbon that held my pigeon in captivity, The bird flew away ; and, after 
making ſome turns in the air, appeared to fly towards the capital, where indeed 
ſhe arrived with my letter the ſame evening. A fecond pigeon, which I let 
off after I had got out of my boat, has not ſince made her appearance. 

I had no ſooner reſted on this plain, which lay in the vicinity of Rum- 
ſey, a ſmall town in Hampſhire, than the inhabitants of that place, and 
the neighbouring villages, came about me, ſhouting in the moſt joyful 
manner; and, though a ſtranger to their language, I could not miſappre- 
hend their feelings, Theſe honeſt people laying hold of ſome cords, which 
hung from my boat, I threw out a few handfuls of ballaſt, and amuſed 
them with the ſight of my globe riſing above their heads. I felt a ſatis- 
faction equal to that which they appeared to feel themſelves in towing me 
into their town, My progreſs thither, by the neareſt road, being obſtruct- 
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ed by a gateway, I was hauled in this manner, conſiderably round abour,, 
over the fields. Lengthening my cordage, and diminiſhing my ballaſt, E 
proceeded, led on by my conductors, above the trees, the walls, and 


the houſes, in order to enter the town. I found the ſtreets filled with 


ſpectators: the roads, likewiſe, were on all ſides erouded; and I enjoyed, 
with them, the pleaſure of having rendered ſuch a multitude happy at ſo 
eaſy a rate. | 

To give my extraordinary entry all the aid of fancy, I ſtood erect in my 
car, at the elevation of the houſectops, bearing my colburs in my hand, 
with which I ſaluted the innumerable throng of ſpectators that ſurrounded 
me. This ſcene, ſo. novel to the worthy people, who gave me ſo cordial. 
a welcome, laſted till the cloſe of the day. Wearied as I. was, from ha- 
ving paſſed the preceding night in preparations for my: enterprize, and 
from the exertions during my voyage, yet I could not deprive them of 
the gratification they ſo eagerly deſired ; and I ſuffered myſelf. to be led by 
them, in this manner, ſeveral: times about the town. 

While I was preparing to empty my globe, agentleman, who ſpoke French, 
accoſted me, informing me he was juſt going to London, where he hoped 
to arrive early the next morning, and kindly offering to charge himſelf 
with my commands thither. This offer, although. I had already diſpatch- 
ed my two winged couriers, was very. agreeable to me. A pen and ink. 
being brought, I wrote the following note to my friend, Mr. Hurter, an 
eminent enamel- painter, of Great Marlborough-ſtreet : 

« Be as ealy, reſpecting my fate, as I myſelf was on parting from you. 
«'I made a voluntary deſcent, ſeventy-eight miles diſtant from London, 
« at half paſt four, I am this moment in good health, in the town 
« of Rumſey, and I ſhall. endeavour to ſee you early to-morrow.” 

Scarcely had this perſon left me, when Mr. Penton, a gentleman of 


the neighbourhood, forcing his way through the croud, came and polite- 


ly 
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iy offered me the-aecommodition of his houſe and gatden. He laid hold 
of my colours; and my conductors followed him, holding the cordage of 
my machine. I proceeded, keeping about the height of the walls; and 1 
alighted, in an eaſy manner, in his garden. After having drunk to the 
health of my hoſt, my firſt care was to empty my globe, a ou which 
took up double the time I had employed in filling it. 


After this operation was over, I was conducted, by my kind bob, into 


the ſaloon, where the neighbouring nobility and gentry were aſſembled, to 
whom Mr. Penton did me the honour to introduce me. An excellent ſup- 
per was ſerved up, to which, as it will eaſily be imagined, 1 did great cre 
dit, as it was my firſt repaſt that day. '' Indeed,: I had pretty ſeverely pu- 
niſhed myſelf (as the news-papers well obſerved) for having fo unmerci- 
fully cut off my companion's proviſions. 

Mr. Sheldon, from the inſtant I had left him, had followed me on 
horſeback; and, having informed himſelf, from place to place, of the 
direction of my courſe, he arrived at Rumſey at three o'clock in the morn- 
ing. I was greatly flattered by this mark of his attention. He had judged, 
within a few miles, the place where I ſhould make my deſcent; and, by 
gaining intelligence, as I have mentioned, as he went on, he had been in- 
formed, at Alton, about midnight, that I had landed, ſafe and in good 
health, at Rumſey. 

The next morning, every one was kindly officious in aſſiſting me to pack 
up my balloon, and tranſport my boat, in the moſt commodious manner. 
1 truſted I ſhould have reached the capital in the courſe of the day; but 
our progreſs was retarded, at every poſt, by the crouds of curious people 
that flocked about us; and we were obliged to ſleep at Bagſhot, a ſmall 
town, ſituated 29 miles from the metropolis. 

My arrival had been announced for Sunday ; and I hoped that, on the 


next day, we ſhould have been able to have entered London in a private 
92 manner: 
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manner: but I was under a miſtake. I had no ſooner arrived at the Mili- 
tary Academy, at Chelſea, than I was ſurrounded by a numerous retinue. 
My boat was taken by force from behind the coach, where I had cauſed it 
to be placed ; Mr. Sheldon and myſelf were likewiſe farced out of our car- 
riages, and obliged to ſeat ourſelyes in the boat, and to proceed, with our 
flags in our hands, in the ſuite of this ſplendid cavalcade. A band of mi- 
litary muſic preceded dur car, which was followed by a great number of 
earriages, and a prodigious concourſe of people. In this manner did we 
make our entry into London: the farther deſcription of which I leave to 
thoſe who aſſiſted at the proceſſion, not preſuming to arrogate to myſelf 
the honours of this triumph, I wiſh only to triumph over envy and ma- 
lignity happy, indeed, could I be able to ſilence chem 


The 
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The following Certificate was ſigned by ſeveral Noble- 

men and Gentlemen, preſent at the Royal Military 
Academy, at Chelſea, when Mr. Blanchard: aſcended. 
N Saturday, October the 16th, 1784, at 10 minutes paſt noon, the 
weather being fair, and the ſky lightly charged with clouds; the 
wind N. E. and the barometer ſtanding at 28; Mr. Blanchard, having, 
in our preſence, filled his globe, in leſs than an hour and a half, by a pro- 
ceſs equally ſimple and ingenious, took his flight from the Royal Military 
Academy, at Chelſea, accompanied by Mr. Sheldon, Profeſſor of Anato- 
my and Member of the Royal Society of London. Theſe ArRONWAUTES. 
had furniſhed themſelves with inſtruments ſuitable to their enterprize ; and 
Mr. Blanchard, who had improved his vehicle with new powers of di- 
rection, aſcended in it, as well as his companion, with a compoſure and: 

prefence of mind truly admirable. | 
In atteſtation whereof, we have ſubſcribed our names. 


Signed, | 
Ralph Payne. C. R. Freyne.. De Morande. 
Le Comte Oſſun. De Girſchberg: Louis Lochee. 
S. Swinton, Argand. James Tregent.. 
Hon. Col. Gordon. Count Zambeccari, 
Muſquiz. Tb. Sheldon. | 
De Simolin. De Boſley.. 
Baron de Simolin. Hurter. | | | 


Le Chev. de Morgan, F.de Can. | I 
On 
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on the Back of the above Certificate, Meſſts. Penton and Seward inſcribed 
the following Atteſtation of the Time of my Deſcent. 


. BLANCHARD deſcended, at Rumſey, Hants, at half paſt 
four o'clock, this day, the 16th of October, 2784. 


J. Penton, 
Godwin Seward, 
Henry Penton. | 
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OBSERVATIONS, made by Mr. CAVENDISH, reſpecting the Alti. 
tudes and Velocity of Mr. BLANCHARD's BarLoon, in the fourth 
Voyage, from Mr. Lochee's Military Academy, LiTTLs CnERLSEA, to 


; SunBURY, Middleſex, 
Perpendicular Alteration of | 
Itirude, com iſtanee per 
uted at Mr, perpendicular minute, that is, | 


illock's Ai dance from {Diſtance from W. {velocity in feet 


houſ*, on Put-|line W. W. along line W. W. [per minute 
ney Heath nearly. 


Feet. Feet. Feet. Feet. 
1220 | 5734 [13982 E. 


9 ä 4 


3423 | 6147 7163 E. |: 1240 


|= 24 7] 3689 | 3688 | 5457 | 2520E. | 1729 


26 34) 3760 | 3973. | $144 | - 1954W.| 1824, 


ol 38 4000 ö 4093 5041 565 5. W. 1800 


— 30 38] 4108 | 4427 | $5351 10035 W. i 2180 


— c— 


— 32 49 43]34 $606 | 14253W. | 2253 | 


— 


8 46 Lebe | 4924" | 16840W. | 969 | 


* W. is Mr. Willock's houſe, (at Putney Heath ;) and W. W. is a line drawn through. 
it, bearing W. 28® 15/ S. that is, nearly parallel to the path of the balloon, The bal- 
loon was firſt ſeen at oh. g m. 48. 
In the two laſt obſervations, the balloon was ſo nearly in the line joining Greenwich 
and Mr, Willock's houſe, that it was thought proper to compute the height in a different 
manner from the others, viz. by the altitudes only. : 
The greateſt height of the balloon, therefore, between Chelſea and Sunhury, may b | 
concluded to have been about 4000 Feet, and its greateſt velocity about 25 miles an hour, | 
Theſe computations were made by Mr. CavENDIs H, and ſent to Mr. SauzLDon, by | 
Dr. Blaangn, Secretary to the Royal Society, Of. 29, 1784. ; | 
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DESCRIP T1ON 


* 
% 


Of the APPARATUS and of the OPERATION of filling 
the Globe, 


ee that the progreſs of the arts depends on the communi- 

cation and notoriety of the means employed in bringing them to 
perfection, I think it incumbent on me to give a circumſtantial account of 
the proceſs which I uſed, in filling my globe, on the day of my fourth at- 
rial experiment. 

I furniſhed myſelf with thirty buts of 108 gallons, or 432 quarts, each, 
(a quantity equal to about a muid and a half, Paris meaſure ;) with two 
tubs of 5 feet diameter and 3+ feet depth; and with two ſmaller tubs, 
made from a but of the ſame dimenſions with the others, being ſawed in 
two, to uſe as recipients, 

Thirteen of my buts ſtood on each ſide, in two groupes, round the 
large tubs, placed at 25 feet diſtance from each other, within the line of the 
maſts ſet up for the purpoſe of raiſing the globe, and in the like direction 
with them, 

Over the large tubs were reverſed the ſmaller, which ſerved as reci- 
pients ; each of them was ſupported by three legs, which held it up high e- 
nough for its aperture to lie nine inches below the upper rim of the tub 
in which they were turned, and conſequently beneath the level of the wa- 
ter with which it was filled. On the upper end of each but was fixed a tin 
ſocket, 4 inches diameter and 6 in height, which communicated with the 


interior 


(08:33 
interior part of the recipient by means of a tube of the ſame diameter as 


the ſocket, and contrived in ſuch a manner as to make three turns ſomewhat 
like the proboſcis of an elephant. The ſame end of each but was perfora- 


ted, by another hole of two inches diameter, for the purpoſe of receiving 


the acid during the operations, which was ſtopped cloſe by a bung wrap- 
ped round with tow. The recipient of each tub had a hole in its bottom, 
turned upwards, to which was adapted a tin ſocket of 9 inches diameter 
and 18 inches high, ſerving to conduct the inflammable air into the globe 
through ſilken tubes communicating with the-under part of it, and faſtened 
by their extremities to each of the above-mentioned ſockets. 
Phleſe apparatus, each conſiſting, as we have related, of a tub and reci- 
pient, and thirteen buts, ranged around with their tubes of communica- 
tion, left between them an interval of 18 feet, affording a ſpace proper 
for conducting the operation, and faſtening the gondola to the net of my 
globe, under which it was placed. 
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After ſeveral preliminary eſſays, as well to inform myſelf of the force and 


proportion of the acid, as of the quantity of air which could be produced 
from the different Kinds of iron that are to be procured in London, I 
found, that the turnings of cannon, or of any other great maſſes of caſt i- 
ron, were preferable to all other kinds. Formed into ſhavings of a ſuffi- 
cient thickneſs, and curled up together, they preſent more ſurface; and, 
lying hollow, admit the acid to operate upon them in all poſſible modes of 
contact, whilſt their conſiſtence- prevents their too ſudden ſolution, and, 
thereby, too quick an efferveſcence, 1 found, beſides, that x pound 
of acid, properly concentrated and dephlogiſticated, was ſufficient to 5 
pounds of water, in order to produce, in the manner I could. wiſh, the ſo- 
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lution of the like weight of iron-turnings, I diſcovered, likewife, that 
an Engliſh pound weight of acid, thus diſſolved, produced about 3 cubic 
feet of inflammable air ; which correſponds with the eſtimate, though the 
reſult of a ſmall experiment, of the celebrated Bexaman, from which it 
appeared, that a cubic inch of iron produced a cubic foot of inflammable 
air, or from 1720 to 1730 times its own bulk. After obtaining theſe data, 
I put 100 pounds weight of turnings into each of my buts, andwithout ſta- 
ving them, as in my former operations; the iron was introduced through 
the tin ſocket, as well as about 5o pounds of parings of iron plates bent 


into different directions, which had been firſt thrown into the caſks, and 
placed pretty equally over the bottom, for the better ſupport of the turn- 


ings, to multiply their ſurfaces and to prevent their becoming a ſolid maſs. 
Five hundred pounds weight of water was poured, into each but, upon 
thefe materials. The tin tubes were applied to the ſockets, and ſtopped 
tight with clay at the junctions. Four other buts, in reſerve, were char- 
ged in the like manner, to ſerve in caſe of neceſſity. T heſe e 
were made on the eve of the experiment. 

The following day, at ro o'clock, the operation began, by charging 
one of the buts with 100 pounds of acid, which was poured in it through 
the ſmaller hole, made in the bottom, as I have already repreſented, I 
had the precaution to leave a void ſpace around the tube of the funnel, 
(the diameter of which was half an inch leſs than the hole,) in order to 
give vent to the inflammable air whilſt the caſk was filling, as it would 
otherwiſe have occafioned the acid to ſpurt up in paſting through 
the funnek The acid, precipitating at firſt to the bottom of the wa- 
ter, operated but by degrees, and in this ſtate of concentration came in 


contact with the iron plates, whoſe confitency was ſuch as to ſuffer 


themſelves to be diſſotved but by _ The acid working ſlowly, the 
efferveſcence 


(. 27.) 

efferveſcence was not too quick, and the inflammable air was produced, 
during the proceſs, with great facility. The hole was afterwards ſtopped 
up with a bung wrapped round with tow, and forced in with a mallet to 
make it air-tight, Having ſoon diſcovered, from the proceſs of the 
firſt but, that the proportion of ingredients was juſt, and that the opera- 
tion, in groſs, would ſucceed according to the calculation I had made 
from my ſeveral experiments, — I charged the buts all round with the 
ſame quantity of acid. Mr. Argand, a citizen of Geneva, who deſerves 
and has my beſt acknowledgements, having undertaken to aſſiſt me in 
conducting the operation, was continually preſent on the day and eve of 
my aerial voyage: it is to his zeal and knowledge that I am indebted for 
the preciſion with which my experiment was made. Senſible that I could 
depend on him, when I found my firſt preparations were in train, I was 
then enabled to give my attention to other objects equally conducive to the 
ſucceſs of my undertaking, and to be in readineſs at the time I had announ- 
ced. I am unequal to the taſk of doing juſtice to the merits of Mr. Ar- 
gand, the friend and co- operator of Mr. Mongolfier, whom he accompanied 
and aſſiſted in all his experiments. It is to this gentleman that Meſſ. Charles 
and Robert are indebted for the ingenious and ſimple method of uſing cafks 
in order to produce inflammable air in the groſs. As a natural conſequence 
of his modeſty, this gentleman's name has ſcarcely been heard of among 
all the experiments to whoſe ſucceſs he has ſo efſentially contributed. To the 
ingenuity of Mr. Argand is likewiſe owing the invention of lamps without 
ſmoke, for which he has obtained a patent in England. This he had ſoli- 
cited in France, where he has powerful patrons ; but, too kind and com- 
municative, he gave perhaps 400 early an occaſion to inferior artifts to ap- 
propriate bis ſecret, in a ſurreptitious manner, to their own advantage. 
Yet, in ſpite of their machinations, they not only cannot rob him 
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of the merit of the invention, but of having brought it to ſuch perfection, 
that, ſince their firſt appearance, he has had the honour to furniſh many 
of the French nobility with this uſeful. utenſil, It was owing to Mr. 
Argand's afliduity, I thus openly declare, that I had the ſatisfaction of 
ſeeing my chemical operations conducted with all the attention requiſite on 
the occaſion, 

I had already fixed my boat to the globe, which now began viſibly to in- 
creaſe in magnitude, although the caſks were not, as yet, all charged. At 
length, the ſecond apparatus ſtill continuing to operate, when the firſt had 
already ceaſed, this gave me an opportunity of keeping up the proceſs 
without any loſs of time, and without having recourſe to the buts in re- 
forve, This expedient, Mr. Argand ſupplied by ordering the mate- 
rials to be ſtirred about in the buts with a bar of iron, in order to renew 
the ſurfaces, and by pouring freſh acid into the buts which had ceaſed 
working. This he found convenient to adopt, rather than to have re- 
courſe to the four prepared caſks, as above-mentioned, which would have 
required a greater expence both of time and labour. This method ſuc- 
ceeded ſo well, that, by twelve o'clock, my globe was in the ſtate I deſi- 
red, The acid, newly introduced, operated upon the iron plates, which 
hitherto had remained unaffected, and generated a ſufficient ſupply of 
inflammable air to complete the filling of my globe; whoſe capacity, be- 
ſides, was in ſome degree diminiſhed by the preſſure of the net, from 
which the ſolid circle, which formed its equator, had been taken off, — 
This preſſure gave the balloon an oval ſhape, as ſoon as the cords of the 
net were tightened and made faſt to the car. | 

Without this manner of proceeding, the whole 30 buts, according to 
the foregoing calculation, would have been neceſſary, For the interior 
part of the balloon, which was 26 feet in diameter, con- 
tained - = =» = - = - 9045 cubic feet. 

| 1 lb. 
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1 Ib. of iron producing 3 cubic feet, the 100 1b. in 

each but ought to produce (which, in fact, it did) 300 

cubic feet for each 100 lb. Therefore the 30 buts 

would produce 30 times 300, that is = = = 9ooo Cubic feet. 
The 26 barrels, containing each 100 lb. of acid, 
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Afterwards was ſuperadded about: 400 
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3000 lb. equiva- 
lent in weight to the iron turnings. But it produced a leſs effect than if it 
had been divided again, and put into 3o barrels, as we have related, 
in caſe the balloon had preſerved its complete bulk. Whence we may 
perceive, that the operation in groſs, combined and conducted with ſkill, 
and in exact proportions, although in wooden veſſels, affords the ſame re- 
ſult as ariſes from ſmall experiments made in a chemical laboratory. I ſhould 
likewiſe obſerve, that, in my former operation, a great waſte of acid was 
incurred, and that my buts, after the proceſs, were all rendered unſer- 
viceable; whereas thoſe uſed on the preſent occaſion are in ſuch good 
condition, that they will ſerve me on my next experiment; this diffe- 
rence I ought to attribute to the manner in which the operation had been 
conducted. | 
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